Regulatory polymorphisms in EGR2 are associated with susceptibility to systemic lupus erythematosus.
Systemic lupus erythematosus (SLE) is an autoimmune disease induced by the combinations of environmental and genetic factors. Recently, mice in which the early growth response 2 (EGR2) gene, a zinc-finger transcription factor, is conditionally knocked out in CD2(+) T cells have been shown to develop a lupus-like autoimmune disease. Here, we evaluated if polymorphisms in the EGR2 gene influence SLE susceptibility in humans. We first analyzed the effect of SNPs in the EGR2 region on EGR2 expression, and a significant positive correlation with expression was identified in an SNP located at the 5' flanking region of EGR2 (rs10761670, R=0.23, P=0.00072). We then performed a case-control association study using three sets of SLE cohorts by genotyping 14 tag SNPs in the EGR2 gene region. A peak of association with SLE susceptibility was observed for rs10761670 [Pooled: OR = 1.23 (95% CI 1.10-1.37), P=0.00023). This SNP was also associated with susceptibility to rheumatoid arthritis (RA) [OR = 1.15 (95% CI 1.05-1.26), P = 0.0019), suggesting that EGR2 is a common risk factor for SLE and RA. Among the SNPs in complete linkage disequilibrium with rs10761670 (r(2) = 1.0), two SNPs (rs1412554 and rs1509957) affected the binding of transcription factors and transcriptional activity in vitro, suggesting that they may be candidates of causal regulatory variants in this region. Therefore, EGR2 is a genetic risk factor for SLE, in which increased gene expression may contribute to SLE pathogenesis.